. Nuclear Modification Factors of D° Meson h 3

in Au+Au Collisions at Vsyy = 200 GeV —-T

Guannan Xie

BERKELEY LAB

\Lawrence Berkeley National Laboratory & University of Science and Technology of China/

Abstract

Heavy-flavor quarks are dominantly produced in initial hard scattering processes and experience the whole evolution of the system in heavy-ion collisions at RHIC energies. Thus they are suggested to be
an excellent probe to the medium properties through their interaction with the medium. In this presentation, we report our first measurement of D° production via topological reconstruction using STAR’s
recently installed Heavy Flavor Tracker (HFT). We also report our new measurement of Nuclear Modification Factor (R,,) of D® mesons in central Au+Au collisions at \/SNN = 200 GeV as a function of
transverse momentum (p; ). New results confirm the strong suppression at high p; with a much improved precision, and show that the R,, at high p; are comparable with light hadrons () and with D meson
measurements at the LHC. Furthermore, several theoretical calculations are compared to our data, and with charm diffusion coefficient 2rTDg ~ 2-12 can reproduce both the D° R,, and v, data in Au+Au
collisions at RHIC.

Motivation D° Meson Signals and Efficiency Correction

The mass of Charm quarks are heavy, m; >> T¢, Aqcp, My 45 TaeprHIC/LHC
« They Produced early in collision at RHIC through hard scattering
« Experience the whole evolution of the system
- Good probe for medium properties

« Clean D° signals reconstructed with significantly enhanced signal-to-
background ratios with the HFT in a broad range of transverse momentum
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« Perturbative QCD calculations (FONLL) are consistent with experimental data
» Charm cross section follows number of binary collisions scaling

DO efficiency correction (Data-Driven Fast Simulation)

Efficiency = TPC tracking eff &® HFT tracking eff &) topological cuts

HFT matching and resolution smearing using distributions extracted from data:
STAR DeteCtor and HFT Performance - HFT eff. x geometrical acceptance: (HFT matched tracks) / TPC tracks.

— Spatial resolution: DCA distributions of HFT matched tracks (XY-Z dependence).
- Luminosity, centrality, azimuth and pseudo-rapidity dependence have been considered.
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Fast Simulation package was validated by Full GEANT simulation
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